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Abstract of the contribution: This paper provides considerations on system architecture enhancement for providing proximity services with infrastructure support.
Introduction

The Feasibility Study on Proximity Services in SA1 has identified services that may take advantage from knowing when UEs being in proximity to each other. With the new emerging Proximity-based applications trend, the requirements for both ProSe Discovery and ProSe Communication require the introduction of a ProSe capability offered by 3GPP to serve this developing market.
This paper considers system architecture enhancements for providing proximity services with infrastructure support.
Architecture aspects
From the system-wide view, the 3GPP system could offer the capability to support the Proximity Services including both the discovery and communication. For the case with infrastructure, considering that network resources involved in ProSe services (including the discovery and communication) will be under 3GPP network supervision, one possible way is to introduce Proximity server logically in the network side as below figure to host the functions needed for offering the ProSe capability.
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Figure 1: System architecture to support Proximity Services

The Proximity server has the interaction with the ProSe-based applications to support
· ProSe information provision and retrieval between the application and 3GPP system
· Authorize and authenticate the ProSe service requests from the applications
· Charge the ProSe events per application and or user
The Proximity server also interacts with the existing 3GPP entities to support
· Per UE control for the ProSe discovery and communication, e.g. trigger/perform the ProSe detection/reporting, ProSe path establishment/switch
· Other required functionality if needed; 

Such operation provides flexible proximity business modes if network infrastructure is used. It allows the network to involve into the proximity based business and control the proximity information provision. By the proximity server, both applications requesting the proximity service, such as Advertisement/Gaming, and UE which uses the proximity service provided by these applications are under the control of network. This also gives the opportunity and the way for operator to charge for ProSe services if the network resource is used to support both discovery and communications, e.g. both the HPLMN and VPLMN operator shall be able to collect accounting data for ProSe discovery and communication.
The Proximity server could also integrate the proximity information with the Location information provided by the network.
ProSe Discovery

The ProSe discovery could be divided into two different levels: device level discovery and application level discovery as below.
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Figure 2: Device level and application level discovery
Device level discovery means a physical UE finds another UE being in proximity. UE in the air can broadcast a device ID to be discovered and also detect the device ID of other UE if the discovery functionality is open. To protect the privacy of UE, the Device ID broadcasted in the air could be a temporary one and allocated by network. The network can update the Device ID allocated to the UE to avoid the easy association with a person. The network could also control and manage the resources for device discovery considering the interferences, efficiency. 

Application level discovery more focus on the Proximity-based applications that means the application running on the UE side finds another user being in proximity, e.g. the Skype application running on the UE A finds the Skype friend “user B” being in proximity. 
The network can trigger the ProSe detection and let UE report the detection result to the server. Proximity Server manages/maintains the prose information on device level. If needed, Proximity-based applications request the device level ProSe information from the Proximity Server and map the information to application level.

Device ID could be allocated by network after UE attaches to the network. The applications running on the UE also register to the application server. When the ProSe discovery is needed, e.g. requested by UE or App server, App Server sends the request to the Proximity Server to retrieve the ProSe information. With the request, the proximity Server triggers the Device ID broadcasting/detection and reporting after the detection. Based on the request type, the network could control the discovering UE to detect and/or report specific device ID or any device ID. The network could also control the discovered UE to broadcast the device ID using specific resource. Proximity server provides the requested information to the app server to complete the discovery in application level. An example with discovering a known target User is as below:
· App user initiates User Discovery Request to network for Know Target User ID

· Proximity server controls source device to detect target Device ID
· When proximity server get report from UE, it further indicates this event to App server

· App server indicates discovered target user result to source user. 

With the layered model, the application discovery relies on the device discovery capability offered by network and the device discovery could serve for the Multiple Proximity-based applications running on the same UE. As the network involves into the ProSe discovery, the chargeable events, e.g. the event of discovering a UE could be collected as part of charging data record for both UE and Proximity-based applications.
ProSe communication
During the bearer/session establishment between UEs being in proximity to each other, the network could adopt the ProSe communication and establish direct communication path in the air between two UEs or local routed by eNB as below.
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a) Direct data path between two UEs.               b)  locally-routed data path by the same eNB 
The existing EPS bearer concept could still be reused as below but the RAN needs to be informed the necessary proximity information from CN including Proximity Server or reported by UE to decide to allocate direct resource between UEs or locally route the service data flow. For the direct resource case, the specific D2D TFT could be generated and allow communication peers to route the data to the direct link.
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Figure 3: D2D Bearer Management in UE

The EPC bearer in CN can be maintained in parallel to keep service continuity between Infrastructure and E-UTRA ProSe Communication based on the network condition and Proximity change. For lawful interception, the network could switch the path from the ProSe communication (both direct and locally-routed) to the normal path through the CN.
Proposal
It is proposed to firstly discuss the architecture model and functionality logic within 3GPP scope to support the ProSe service before starting the concrete TR work.
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